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Kyoto is the refined city — packed
with Buddhist temples and Shinto
shrines — that Mitsuhiro Yanagida
calls home. Whereas the cherry
blossoms in Tokyo’s Ueno Park have
to compete with boisterous karaoke
and beer parties, in Kyoto the more
likely accompaniment is a Zen
garden of raked gravel. As Yanagida
walks past a shrine, tucked into a
wooded hill behind Kyoto
University, he spies the nearby
mountains. It is these “deep woods,”
he says, that have allowed the
“fermentation” of his ideas — ideas
that have led him to an
unprecedented understanding of
fission yeast mitosis.
“He’s been a major player in the
molecular biology of mitosis in fission
yeast — the dominant figure in that
field,” says Stanford University yeast
geneticist David Botstein. Reflecting
that dominance, Yanagida is now
President of the Molecular Biology
Society of Japan and was elected last
month as a foreign member of the
UK’s Royal Society.
But biology was not a favored
career when he started studying at
Tokyo University in 1960. Then, his
stated ambition was to become a
doctor. Soon, however, he was
captivated by the new world of
molecular biology. Mystifying and
intriguing words had sprung into the
vocabulary: words like ‘operator’,
‘repressor’ and ‘gene’. “It sounded
very new for students bored with
studying biochemistry,” he says. “It
sounded very abstract and analytical.”
Others were unraveling the
genetic code but at Tokyo
University in the 1960s the closest
that Yanagida could get to molecular
biology was a study of the
membrane biophysics of the slime
mould, Dictyostelium. That led to
the use of electron microscopy,
and in turn to the study of phage
head morphogenesis.
Using a combination of mutants
and antibodies Yanagida was able, for
the first time, to localize protein
components on phage heads and
thus understand their assembly. He
had started the project as a model
system for how DNA is packaged
into chromosomes, yet he was no
closer to understanding even the
simplified phage case: how phage
DNA was ferried and folded into the
tiny phage head. After a discussion
with a colleague at Kyoto University,
and an analysis of two early papers
on fission yeast (Schizosaccharomyces
pombe), he decided overnight to
switch to this less popular system.
“It was an impulse decision, and
then you are stuck with it for the
next 20 years,” he says.
Newly introduced shuttle vectors
gave Yanagida a start with yeast
molecular genetics, and he
developed a technique for staining
DNA with DAPI. Together with the
superior cytology of fission yeast, the
DAPI gave him his first good look at
his object of fascination:
chromosomes. They have remained
central to his studies ever since.
“Chromosome segregation is like
classical nuclear physics,” he says.
“It’s fundamental to understand cell
multiplication and differentiation.”
By 1984 Yanagida had isolated a
protein involved in chromosome
structure. After an exhaustive
biochemical screen, a student found
a mutant defective in the
DNA-unwinding enzyme
topoisomerase II. The mutant failed
to segregate its duplicated
chromosomes, which were sliced in
half by the septum of the dividing
yeast cell. Yanagida used reciprocal
temperature shifts to show that the
enzyme was needed both to
condense chromosomes, and to allow
for their untangling at the end of
mitosis. He also figured that a screen
for more mutants
with the same ‘cut’
phenotype might
yield other
chromatin
proteins. Thus
began his most
highly successful
screen.
His first screen
had, however,
already paid off. In 1976 Paul Nurse
had staked out temperature-sensitive
fission yeast mutants, so Yanagida
started by looking for cold-sensitive
mutants. The result “was a
near-miracle for us,” he recalls. Of
four interesting mutants, one was a
tubulin, another was b tubulin, and
the remaining two were important
chromatin proteins. The student who
did the screen, Tadashi Toda, “had
tremendously good eyes,” says
Yanagida. “Since then we have had a
relatively easy time convincing
people that our genes are important.”
This was fortunate, for the cut
screen turned up a number of genes
whose function was harder to pin
down. The genes encoded
everything from a kinesin to proteins
involved in sister chromatid
cohesion, chromosome condensation,
and protein destruction during
mitotic exit.
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Mitsuhiro Yanagida — contemplating
a life of leisure
Fitting those genes into their
correct context has taken a lot of
work. Yanagida’s approach to this
work has been influenced by his
location — starting with the choice of
fission yeast. “Working on a remote
island, I thought it may be better to
work on a more obscure organism,” he
says. And once that work was started,
“we were quite happy to study these
mutants in an isolated fashion.”
But if the research was somewhat
isolated, the interpretation of that
research was not. Yanagida travels as
much as possible to discuss his
results, and encourages his students
and others to do the same. There are
difficulties in bridging the
gap — language is one, and culture
another. With the Meiji restoration,
which started more than 100 years
ago, the Japanese mantra for
reengagement with the West was
wakon yosai — Japanese soul and
Western talent — but “wakon yosai is
not possible,” says Yanagida. To
communicate effectively, “you need
to share the same soul.”
Unfortunately for Japanese scientists,
“it is basically impossible to behave
the same way in Japan and the
West,” he says. “But we [in Japan]
must be part of the world of science.
I hope the younger generation will
take more responsibility for that.”
Yanagida is ever vigilant of his
scientific progeny, many of whom
have moved to universities in the US
or Europe, but he has another concern
closer to home. Mandatory retirement
looms in just five years’ time, so
Yanagida’s considerable intellect is
now focussed on an administrative
rather than intellectual problem. “I
need to be very inventive,” he says,
“about how to continue being a
scientist after retirement.” He may
add to his three successful books, and
continue to promote the Japan-based
journal Genes to Cells, but most of all
he will stick with what he does
best — deep contemplation of some
of biology’s most difficult problems.
William Wells is a freelance writer based in
San Francisco, USA.
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These abstract images showing
crystals of histology stains were
produced by Peter Whittaker at the
Heart Institute, Good Samaritan
Hospital, Los Angeles, California,
USA, and were runners-up in this
year’s Current Biology
Photomicrography Competition.
The top image is of picrosirius
red and the bottom image is of
haematoxylin. Both were viewed
with polarized light. These stains
can be used with polarized light for
the quantitative assessment of
cellular and subcellular structure in
tissues such as collagen and muscle.
(For more details, see Whittaker P,
Lasers Surg Med 1999, 25:198-206
and Whittaker P, J Clin Laser Med
Surg 1997, 15:261-267.)
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